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e v uis^si $o\nn phvesj sj?iah<hs assu oi* ca»3 bl2hde3) 

e^BSI xflSO nK)|E*H|fc WIS pH eHgSte 4U|X| 60"C2| SE<HAH <H7\7\ *«ftfo< e 

euist ej°i 899 &£ai?4 egaaa 3£Ai?fe wny 2.2m 

CtS.Sc. 
S.2 

E 1S 0)35 ATCC 33905S¥fH appA SStfS 3Sy» 94B UejycJ. 

E 2fe afo|et«| go| *4»S) PhyE S*)SJ S7W<H8 Hef m. 

E 3S nfO|Efxi| 6^01 *4»£h PhyE #SX)2| 0>D|Ett AHUS a^tfc). 

E 4fe o|Ef«| #o| &>b OlSe gfifi ^?J» S3)B i-feMcM. 

E 5b <Naj BXISJ SAO* 7(4! x8£& *0|3x||o| SDS-PAGE g*l A}S)EO|0. 

E6SAflS*9SU|2l B«ISS pH2.5°W SJSAW gxjfl- *828f nK>|E*xfl» SDS-PAGES 



13-1 



S7H3S-R1999-0086028 
5. 76 flaia B3aiej =SEFiOM(pancfeatic proteased cH& s*o|Efxl| x^?^«S HOtf aSil" o|t}. 

s. 8e ms vomnvw* oi*ifc phsi ass u^y aou* oio. 

£ 9fe CDS 2 i*o|E*x|fi| 4J«1 S£S UOU! a28= o|0. 

SL 10S nJO|Ef«| tf£S tf£-3= i*(Hanes-Woolf plot)SS UOtf nei|=0|O. 



* ipse t'fftt i»oiEfxfl a^«Hi aoio. as «j«i«f?afe. iraoi *4o|ew # gx> 

5o|0. 

ae *jsoj snow a* saas-H ?r a^ai *j whs. aoi a?£ife a eoio. fla**as aj* 

Ofl UffSjtH S*fl CI 7fr£e|| 60 - 70%fe n|e!tf(Phytic add: inositol hoxaphosphate)°S. *S|*fc # 

7|§ «E8S SX8«frt ^£ 17J 27>S| $0|3 #o|Ej|o|s<pnytate)Q 4JgU| 0.4 - 

0.6%S UBM AO. aew oiWff n}o|ef|o|s^ Bfl7M"*o| ^SH^eW £*fjn BS£ UN-U«f 
HSMi fl2l 32E*!<HI 519*42! g»S Dl*lte 4JW AO. £tf 83 fl§ 

sas «t& e*me *oiEjoise o|g**xi s*w mieoi?^ £t 7Htis*i 

«KN ?7N?J0norganlc phosphate)fil AKSUI S?W SK>*7>a SJSJc*. 0|^0 ¥7|EI|ojo| AfSUl %| 

^b^esosixisj »^A|?|x|y saigas &ejeoi?flfc gara¥3S? 

Tflss se bas anasife BfoiEiioisfe ffgaa sas msoi iwistiiflch 

b»ew oiehe* gxfla «sa«f7i fi«f(H nasE. ^y, ai cas»s¥fe axw 7i3»si son £ 
©a ejss °j«h vmt *aass suas fl>w ah^s 2 ao. suvmHt: pjsi «s 
a q±m?\ji as§3 soi7i a <as oztss a*i*t:ii flat* as & amasAH ajsoi 93a 

«H flfc 4o|No|£U) PJ2| o|8fiS ^»I°£AH ?J£| ^7(gTS ^A|« ^ alb 40|Efxj](Phytase)o) 

7^ »as 7f» ujsfsjtf aaa as«t3i ois siflswafc gtfoi ao. 

SJ5 »>ll 9! »6 Afsoi i^oiejxis sm*W njo|ejo|s 0I98S PJSSfltf 2^3 o«tf «fa 

«t»7J fflO. n}o|E^x|fe Bjo|E)|o|£S ¥7Ne!i* eJtA|»(inositol)S 7^fi8Hsf HSAH Sj 

*|0|AH PJ 0|89# 24%Z»X| S7fA|?|jl attS AfSUlSj 9J «7HfS a^Alflcm SfEW S.'0. ^, oj2| 
OlS«3 57W?|HEAM ffU|35%2| PJUa^lfS &4tA|?|al &U0| 9J°S 9_i» »g2«33 a& 

s a^Aia 4= ao. a© Ajsm n»oi^xiie sum?} ¥7|e8?jo| ^7^3 a^Ani « flaw 1*01^ 

xflb S60H4 o^st tfsssaaj o|§33 S7hA|?|s nfo|EOo|ssf gtfsjoi aajols 

S ojDlic^aj a«T4:Sl 01333 57*a|t* o|3^3 W«| 7H4JA|7|fe iBW WoH Ajasl 

o|§«3 tJxl*| 7g«HA|?te 5°i tf^^ 2JO. JJeoflfe o^iHxiyA. U0|7j(Aspergillusniger)afr o^ 
^iHaiH^ D^E(A. ncuum)&al a^OlS^El AJS3 i*0|Efxi|7h tfAJiW 0|8£|J1 WO. o^iHS 
Bl^LfOW2J 40|EjX8fe 4J5| pH7f2.5-5.50fO|StHa|X|a 7J3#a flU AhtfOW &±<H7\3 l4EHJ|X| 
BpH7h60|«PJj!i»U|0<AHfe 01B=|S 5Jo S sijisja &'<H 0|3 MStt tfttOI a^flol »cf. a2|2 Oh* 
iHSy^ U0|7l$asj j*o|e|-x|| UHf^Spedfic actlvHy)S *i 100unit S£°Jcil 0|&J» 3£2l 

Tii 201 o\l\7\ oieoi uissas ««f<M oiao *e 1*01^x4 7H»oi a?a:a wo. 

BfOlefxflfe ^44", ?H4iBh S S-fflfltt *J30M =S£SOf(protozoa), 0^|?j2fO|X1(mycorfhizae). a#0|. 
0|^e a! ^EUSlof 30OAH tfttsch ^«| Mol€! HE 4o|0xflfe OPH 8.7unit(B. substilUs)o|AH 
63unit(K.aerogens)0| o| = 7|^x| »-SS UOUlx| p^oLf 0)^3 ±E.&i2! K12(E.coll strain K12) 

7r 800OunH0| 0|e tf^a UOUIfe ?)££ £2Sj0j KmUr k« 0.13mM2* 6209s' , £ VZiM 

fijcf. OI5f2fi| 9j^«a<H S!fe SSS »«H^te fe^3 x|U oHA|= iAiuej^facid 

phosphatase)^ <*t 750(U/mg protein) S£0|ji Km2f k«fe 7.8mM2f 4903 'S &|x4 &>cf. i» Cl)5f2 
OIOXUSI exj^s OC 0|«S£¥E1 «yslfe BjoiOxflfiO fixi*| y& ftf 42.00001 ji a^oJa/H 7| 
fe3?Wi flam oHAis. i^n^O^lb pH7^2.5fl0 ehCo| nfoioxife cfe aitSISol x|u|ji fl& 

HWSfO|l|S< pHfe 4.5012 pH 2.07^X| S«S OOUlBj 4*CO|AH pH 1.0O| 24A|y biSflfg g^O| 

E«f30%2l OOafoI ±±Si SEfe 55*0012 60*CO|Ai S^*l 3±*ffc ^S3 x|y 5JO£ 

&B4X4 WO. ntolEjxflfe scrcojAl ia|S3& & S^om eoxolAH e» 24%tf *x|sj2 70-co« 



13-2 



g7im*mi999-0086028 

AHfc Hal t^J* Lrauixi ttfe 5J2S M2£iW. new. c8»5sj o|BHff *o|gxg ftcpfe xiafl 

X| SSy @ fijo (H. 016 Greiner S(1993)£ Dassa g(1982)<HI SJ6}&| J^O|E}«fc 2M pH7) 2.5 

C! ohaie 2*44*4 ftAfff 5Jo|2U asxiacj. 

Stt«4fe 0)»g ?fl»(E.coli) K10£l appAftfl^<H2l«KH tt£4S oHA|= 2*44«W OH* feS 

40144 tret ijBtuisa. Ajaee>onja 4etttMAH£ astt 7is«oi mi* fee *<>« * 

42W. f BfSSl 43e 2»as| 40144 £±t OI8eo|AH fiSlb i*444£¥EH »5lS4 

3<h aaewaai 4e44e aisasi 40144s aaamfc *a*»Ai*wth 4soi#a*s 
•if^Ajss «ss»Aia * msw<N 21^4 4oiems ch» «^e<»i ao-. 

e ttasi 44e ca^e(E.coiooi 7 r xui youj appAftcwoj sisn 4oi44tr#s 44ufe &± 
g 7 r s-*4«& 4oi44»«» i44u8fc a±s ^ae/«fji oi^si wax) e7|ah«» a«e* *PhyE 

«34»PCR£344:i> P ET21a(+)*lEMo|tfoj*KH *?42» SaSffAW t«tf4saAf jq|£ 

4014*1 uumz wes 4£tr 4oi44» 544:2. * sds-page »44:a 

B«fl3« 3J»tf 48 401444 ohaie 2*444 Sa»43tt * o\o\M xj|2«f n}o^«| e 

«ia saia** m& B4a *»«ioi m$3L a.±v#5 434<h &4a t?4s.£<Hi ch 

0 Xitftf , SJ5J ££, £|4 pH. £845. 5 A*4«S 2SAWH2MJ e«4B4. 

S 0!#20| 7)X|fe SJrtCh 67)x|2| JUajfi^oi 2*444(periplasmic phosphatases; 

Wanner, 1996)1 4th0t*S *<Bl«tul #2r*D|=o| ttfltf * o| * EDDIES 0132 DHSafi SS 
W|»4te BTfl; UH#S 3£M2| 4o|e)*!| ITS S! oHa|e 2*444 tf#8 434<H 14 
0144 tfgO| 7)3 **th &ri:S * 0| A^o) B7|AHU§ PhyES B84fe B 

n; PhyE ft «?^0| 2J*)H 0| «|e|S 0J32 BL21(DE3)« SaS»A|a ^ bfl^Stoi PhyEft 
SX)o|4«fl jH2ffB 40I44S tteA|?|fc g7fl ; tftiS xj|s» nrO|ef^S feAff 

1401^9 SOS-PAGES fi*JSh *B^S8 StTetfe BH; ^o|^°j nto|Et«|»« Vohai 

4013*1 &£f S7Wi AS«f(H BMa&8H£±<>4 cH» AS«ffe B?fl; 

S£S» pHS 95|«ffiAH X82B Bjo|E|-fl| tftfgSfftASSHH ijq ££^21^ pHS SAf«f 

fc BTfl 3!: i^SI tt*A£* SAr«rfe B*£ ?«Scf. 

tf tt BSJ aS»1 AfgS «tE|B|0r e^fe OlS2(E.coll)7flSoS. DH5p([supE44* laclABty 980 laeZ 
*M15_ AscR17 /«A1 amA1 ^/y A96thi -/8A1J)(Hananhan 1983), CU1867(appA:Kan H KOsfanin 1992)5* 
BL21(DE3)(Novagen. Madison. Wl) 3j BL21(DE3)(F «tv>T rtsoS B (r B , mB , )OtoT7$!ffl(DE3MNov89en. Madison, Wl) S 
0|c». SE S.E e*r«E«r*4 ^»^(Sambrooke;1989)S| tfaofl o|3f<H 4»ffl»ffll^. DNAfe 

CTBA *lal8iO| 4>a«ffc 5Br «li!|*ril 0<aiOl(Mrray)fir a£(Thomson)(1980)£| tftto| oj^aj 
4»««f Jl DNA2J PCR AfO|?|(SalW) 6(1988)21 »tf oj m<H 

ow, ff»asj ?^a.'st8« ^jans bch ^ah«i «a«fxiy ^aiaflfe 

ois aAioijoie e««ffc as owe*. 

^iaio<i 1; 401^x8^^ &± a ^7iA<a ga 

attofl 1: 0IS2 ATCC 33965S¥E) HfO|EfS| ^aH 

O^SftS] a^njEfxIfi 7^12 2Jod) 67W o| miBHSr^aj i^iDEtMl(Wanner. 

1996)7r57J|«fjl 2Jb 5J®Stt^ 2,'q. Sltfaxrfe SflxlS* SSBflggSI «UI tf«2£!U|oW g 
«0| 2!b ntO|eao|£-e«l A£(phytate-<Jegrading enzyme)9 0192 ATCC 33965 S¥EH ^aS«f Mcf. o| 
OH A)0|a#B^aj A4i{Cytoplasmlc enzyme)MCJfe 5aH|lEr^ej A4i(periplasmlc enzyme)7 r &3*I0|° 

0192 ATCC 33965S9EH «HflC- Ttlfe DNAfc BamHIjfl- Bglll ^£^aego|XI|(endonudeases) 

S SBSfo* 4-6kbSI S«JS o r 7^S>i ^(agarose gel)S ¥ constitute SSfiEjfcl tet geneS Ar 

«8f(M(Boguet e. 1987) ^3^7) y^HJb pBR322SBf^0|co) B amHI ¥fl»l 2rO|7flO|<3A| 

a +, 01 <me\s. Qi32 DHSo^Bajojs «as»Ai?in gziuaoi lbbhxnah nna«f« 
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4J«ofl 2: n*0|E*x5 3! oHA|=££B*EW *SA« 

g^QKO.lM £S oMflEflOim p H 5, 0.1% a-i4=B i^s|0|£, 0.2% fast Garnet GBC <g, 37"C)§ 7| 

±vti=M o*7« QEtUlb as.U# cfAl geflolsoj^ HHtft}2tch m«9 «£US #0|Eflo|e 7 |. 
StfS 0*71(1% om, 10mM£5 OMEOOIB pH4.5,20mM4:S n*0|E||0|S, 50mM CaCy «H*I tfSofl £b) 
EOo|(overtay)SU! 6A|tf uHtfff * h*o|e^ AS*t<H *o|E*xaj tf«o| S£L» ti« 

«f«a. 41^34. Grelner §<1993)0| ££(OHA|c i^^^ IfS: 790unit/mg. n}o|^xQ tfS: 

8000unitAng)MCf£^eoHA|c i^BJEJ^ tfS(l200 unittoig)S UeftfCj. «ej=S£ ASS B 

«fcHBf£ grelner5(1993)2j S#S*fc *fo|7|> fclflcKoHAls £^n*E*xS © 
S: 12,883 unit/mg, nfO|E*X| SS: 38,649 unit/mg). SEtf J*0|Ef«|/oHA|c j^ifrEfxfl U|£ #0|£ *m Atl 
512! tfSJS fWStft q Grelner §0| 10UH«Q «I«H>H 3HHSI *o|S LlEjtfch 

4ltJo<l 3: *o|EWl 1TSA4 «*7Wfl as 

7| ««ofl 22) anj tftfff *4>© nfO|Ef«| SS »SM» m HS(restriction mappingjoj 3 

7Hsj #a* ziaos e^Hc*. ««a^ m *o\em*#o\ ++v &± #s*tt! pnyEst #7i 

PhyE ftEMSfe cfff ASS *lt! A± ftEM Agp 3! 7feo| W*x|x| 2tS PhyC #Sx^ & 

#*«Ch PhyE *S*o| «7|>Hae £ 201 Lmtfji ojDUttf A-|<B£ £ 301 

*1 A|ofl 2: PhvE *3xH>l PCR S flSStt 

tf7|4|A|0fl 12J 4J«ofl 30|Ai«SPhyE«S^fe«7|» #a|jlfrae0fi^O|c *B[0|DJ #8 M 
SSKH PCRSSA«fMcf. 

APPA-ATG 5'GCATATGAAAGCGATCTTAACCCAT SXNdei site) 
APPA-TAA 5'GGGAATTCATTACAAACTGCACGCCG 3'(EcoR1 site) 

PCR ttS* *1S& tt£*3B»0|S(endonuclease)£ *J&& *, Ndell* EcoR1 
^£«*?MO|S(endoglucanase)£ *l£|ff pET21a(+) fcWEMovagen, Madision, Wl)ofl Bf0|?flO|tfA| 

scf. oi ae^Eis. caste bl2kde3)s «aa» a|7|ji -aziasoi sffs lb mxioflAH m& 

«jCf.3rcoWl2A|tf Bfltffe fiSllOlfit J*OlE{|0|&7|« ti»X|o| £Bja80l<averiay)A|ach £4fiJ& 

o| 35£(Halos) «S aSMfe g^SSS M£*f«cK 

e 4iAiofloi/H sga&s case bl2i(de3)& £>^S5fl2ioi 1993^ s« nyxfs 7i^«i kfcc 

11033£7|6r«J«Cf. 

^lAtQfl 3: XHSg ElOlEMI A^SJ 

4lflofl 1: JftStf So| sltf «o|Efx« SX9 

^0|Ef71b Ostanin S(1992)2| 4S«foj ^g, S*mEa. 4|A|ofl 20flAl 12A|^ BH» 

& BL21(DE3)» «3L|4JS!(100M9/mL)g 4B|El LB UjXjOfl S5«KH 37*C0|A1 24A|Zf AQ 

OlS(ShaWng) tfl^^Ma. >»ifl 4»>)ff Afa(saline)(0.82%) §«ias Afl^em imM 

EDTA S! e^|^iJ(|ysozyme)(1inoM£)0| 200mL *}7^ 20%(W/V)*H£^ 8«f[33mM Tris/HCI(pH 

8.0)0B C*A| 7HeefA|?|jl 20e^ ^x|& ^ 15&tf 8000rpmO|Ai fiyBS|«tCH 4TS«IS «|fl^«°Dl 
pM30 sKAmioon)S fffijo4ilKutrafrltration)A|^ fe*df2?a. tf7| 26 2fS8 4-C0{|AH 4=S 

fe^Aia ^S«ie 50mM Tris^CI(pH 7.8) ffSS^^S D|B| 5«* S>& DEAE-A^S^ CL-6B 
a«( 2.6 x 30cm)O| g7< gBl^jl 800mL MWQ ± 0 - 0.2 M ±m ase^|=(iinear 

gradients AfS^ fif 30miyh *«A|Scf. o|0Jl 0.09 - 0.1 M NaCI £a<HW &« AISO-. 

*e »s* u^y &«!ia »sroi 7^ y& e*is pai ^ PM30 ^(Amiconjoi cfai 

feA^a. g«IS 50mMTris/HCI(pH7.8)ffSS«|SS D|B| S«8 gfS G- 

75 33(2.6 x 90cm)0| £Q«f SJoQj 0.9% NaCl2f SSiff &SS«|S *i3*H>i *t lOmUh « 

SAiacf. e«iscfAi aitmfiofl xh^s bjoiej^s e^^fiai io%sDs-PAGEas&^j«t<ac} i\ 

»*e»SfiUEHHalBtt!ISO| 2?JiE|X| a&e*iefe*flfJl PM30^(Amicon)§*^ 
S^» 40|EfXjfe £ 50fl l4E*tf Hf« tfOl 10% SDS-PAGES t*^«fHCj. 

2: fiS0| o| ff nfolE^xJ SxU 

£A|0f 20|Ai 4B|6{ LB UflX|0|A) HHtfg ^ *f?^ ^g(saline)(0.82%) S«|o^ 

1mM EDTA « Bf0|^Xj«(|ysozyme)(1n39miL)0| 200mL *f7^ 20%(\WV) 
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£a£^g«|(30mM Trf3/HCI)(pH 8.0)O| Cf A| X8ee)A|£! * AflSfc «T 2063 »*|8)tt£lH 0.1M 

SEld/HCI buffer(pH 2.5) 100mLS V8<*M flf iA|& 7)1? tf*|«)S!c). &«|gj!) «5 

oMO.OOOrpmoWloeTJ finals *«|?H«)«£Dj Jflfltt S.± 8«I6 fcAA|£l * 

DEAE-AjBfS^ CL6BSM|i*«l± G-750J 3S0h£n2Hn|«KH SXjSMEW. 3*0* SDS-PAGES 6 

«7i4iA|ofl 3oiahssi» *H£tf 401*44 e«ia ees Asmac). e«is tree meuss 

£ ^(Bradford. 1976). U|A|Bl|M oHA|c(bicichoninic acid;BCA)a A)gStfc tf^Smith g. 1985). UV ft 
SESASStc a«(Ostanin S. 1992) S gaas AS«Kr tt*l°S AS*Hac). U 

633). M3|E££ B95l AS n)o|e)«loj AS tfSo| x|l)*|?0 feo) S«jg £|f 

°£«nsj«c). tre S7)itf«as 4)4Bi2«s oii.MaiEss. e^Hoisaas »tj°sA 

m 4>*iac)fe *S4>*IS L+^aSDfODaonmAS^oiD H|A|sU^ o|]A|e gS32 tfSSS 

A3tt 4»*|2) ftA)£) 2»£ L}E)tfO. Oiytf 3B)S iKH «a|8)Bcf. 



S*SS n)o|E)«|S| fe£A8 







l*0!^oj 






(mg/mL) 


(U/mg) 


(%) 




0.77 


38649 


2312 


BCA 


24.8 


1 1200 


72 


ODaeo 


14.7 


2024 


121 




17.8 


1672 


100 



axle* s: xfcu moiEixi A±»a a ? QHAfe aAiraa a* ag 

y i^JH|0|£(25mM)S 7|S£,Af§*faBDj 0.25M Seltl/HQ buffer(pH 2.5) 2(XHl£0«/H 10gtf ttSAIQ 
* 1.0M 4B #0|££A*0|c 1mL $j7fSKtf S« SSAISoDl p-ge S a|g ££«|0|E » 

SrS4l0nm<H|AHa^£S AS«KH *ltf**Hch ^o||A|t= i^nfEfxn o^fe SB #BIS p-U££B«y 
IpmoleS 1unitS «fS3cf. d»o|eM! e^S 4o|Eflo|S{4mM)S 7|S£ «KM 0.1M oM|e|o|e (acetate)/ 
ohA||e| 0HA|j£ BW(acetic acid buffer)(pH 4.5) 200ji£oW 10B& tt£A|?i * 133|1*S1 tfHUS S5|Md| 
0|E( ammO nium motybdate):tfSt-IS &Ucilo|M(ammonium vanadate): ul= oHA|e (nitrlo acid) £tt3 
S 3?W<H tf§§ Sx|A|aooj #alS AxsiolSfinoganic phosphate) »»e 4lOnmoW 

*ltf#ach *0|EW| *g£ ^3 ftBlS ¥7| i^«0|£ ipmolefi 1unitS ataopj ae 

M^&3«fii**«f^cf. 4i«a3t f nomm* obaic i^Et^oj ^^ee^si mggzt^i^soounit 

fif 479 untt«aOj HfO|Ef^lS* 0HA|c S^HfEfXjtf^ B|«& 3.80|2JCf. 0|fc 4|A|0fl 15J ilfiOfl 20|AH 
ATCC 33965S¥Ei ?S5*2f ftA}8}5a^. ay U> 0\$2 ATCC 33965S «6 PhyE ^H*S| ^71^)^6 
appA «7 W<B2f Cfft QEPELKLESWS ^tJSJMCf. 

4IAI0Q 6: &"4a »<HA^0l «M 

1mg/mLSJ Hi!(20mM 3E|^CI, pH 2.5)0|U 2|Z| in^AnL ^|a=a^!(chymotrypsln). ^.SJ^j (trypsin), Bf £ 
Ef«l(elastase) SU i?a3iIt'(pancreatin)(20mM MOPS. pH7.0)0| fitf£|(H B!te »aaiq 
£SEjoW(pancrotlc proteases)2J ttt«lol SXJS «|Stf nfo|EfflB 3rCO|Ai 2A|3 UH 

ftlAWttck -jjsa^, pH 2.521 fl&ie 80%2J LfEfL^ ffeHA^ol CM &WO\* 

VM. pH 7£J BHHiqoUfe 38%2| U|2«t *S &S^S U^tf 7) fl5J ««|0Wb 

100% »«S UEftfJl SUI ^ft^OlAife ZTVOW 40% 2J q?^S ^X|«fH^M| &S«0| ft»SS 

*IAM7:SM gSM^ dH SA> 

^I2£ff BfO|Ef«|o| ^S^7| fl«KH 30*CO|AH¥N 90*C<HI i5 «0|EfXfl g^^S 4 

Awaa. pHtaa^Ha(pH i-3.5), oMejoi£, 0^^^ 3.*-6). Ea|x/o^£tf(pH 6-7). 

£e|>^HCI(pH 7-9) > 3Hli!^aOH(pH9-10)SAfg«fO^ AS«a°C« HE 0.1MS 



13-5 



§ 7114*141 999-0086028 

«t«Ch USa# OlSte *0|E=HJ|fe 0.1M ±§ OW|EjO|e/0We^ tfiH PH 4.5<HW » 7(oj 

^S(Optium)pH»Lf^tfC*.3Eff pH7-7.5£e<XAfe *g0| a3*| V±*\£ SST* HEftf* pH 7.0 
OiMt 75%*l tT^fi CN pH 20j/cfe 40%2| 9£S #*l*ffe 5!*£ l4E*i*Cf(£ 8). 

BJOIEJ^SJ ±l*lS£fe Dfl2SSaj *7|§(mesophilic organism)0| Lt^uib Wtf «42J Q^fe BBI 60*C0| 

3rC0fl>Ho| 4.2U8 fe^o^ 3rC°W°4 fi}0|E}Xl| 75°C<>|AiSj vs 3^3. l4Eftf c*. 

^JAIotfB: «3 

A^tfs^soicas sews isai^s 7isaa*a as *o|ewi s^asAf 

3*t<H ^^(3rC, 0.1M iS 0^E||0|a/0FAl|£^ tH*! pH 4.5)#53nh 7|S°4 0.2mM0|/H 
10mM5*K*l B*|gS AStftfcK gs}fc Sigma Plot 2.01 iSn^S AJ§*M 

3. 7># 4|^P4 g*d±J(Kuchetf» Ralston, 1988)3 U^Ufe **(Hanso-Woolf plot) »SJ°£ * 

OIEJ^PJ Kml» VmaxS *fl£tf J*0|Ejxflfe Greiner S(1993)PJ i*0|E*x|7f 

1.5mM£| 3*0|E80|m fc.E*|AH °47W ^JjSJfcWfe M Hfiffe »2J 4mM OltfSj 7|*H5£*|AH 40|Efxfl |f£ 
0| *4*HS «o S UEjtfch *H£ff J*0|e=W|°| KjnBtic Greiner g( 19 93)j!f ^ej HEffcfrfcell, Km& 

0.63mmol/L, Vmaxfc 2326Mmol/mln/mg0|?j!c*(£ 10). 



oitf «aio|oj am* **km aac* ws*^ois^as nWEWtsoi PhyE#EWsoi 

^5BL21(DE3mSaa»A|tl *bfl#*H>* XHStf 3*0lEf*{|fi Sfc Ai»7f 2JO o| XHSff J*0|Ef^fe 



3?»1 

C«^5 ATCC 33965S¥E) *5|1! *f7| tfo|EMl #£W(PhyE)°4 g7|AHtf . 

«tg»aigcgttciiiatocc*mttt^ 
gigtggtgrttgtcagtcgt c tfatfg t gcg i g rt c ra 
gccggluitdgggttggtagMaccgcgcggtfcgigigc^^ 
tUgrtggcgiMMgggcigtxcgMgictggtctggtcgcgit^ 

cgccgccgggciggcicci gjK^gtgc«t»^8UcaUcc«ggctgiUcglcc«jtcccg*lccglt ti t LAiuxtcUaaaa ctg 

gC gtUgCCl»eiggIla*CgCg«lCgtgWtg*CgCgl^ 

cggcgttUeegatctgftii^ggtgauMtttccfca^^ 
qflgcatticcticggMCtcMggtgtgcgpgica^^ 
cctgci»cugciciggg»ilgccgg» gfTygfr^^ 
cgc*atttt»lUgcl*c»C8^g<*igiggttgccegctgc^^ 
;cgUtggtgig»<*tUccc*cttcag^^ 
: c Mct ggMgcttcccggtct8g Wt»«f*<y g ^ 



tittcagcc^lggtftB^ttc g c tggtoi tccgKtt W 



rfglCAtUltUCgCCgCCCeg* 



cgcattccggcgtge&gmgui 



8?S2 

PhyE #s*s saa* a aise BL2i{OE3)(7iBfwa kfcc 11033). 

PhyE #3*5 SSiaffS Cfl»5 BL21(DE3)ft U8»«KH tfES ^HSB" J»0|EJ^| 

*83#<H] afOlAi ^7| XflStt J*0|Ef«| A^SJ »^0|pHS»2.5U|X| 7.5, S£ 4 LflX| 60*CO«JH S^Dl 
pHfe 4.50|>Hb *0|E«| ^ 7 J ft UEHflol pH2.60|Alfe ij^pj o||A|c S^BfEf^a Lf^S 

CUSS ATCC 33965S¥E1 PhyE tfB|«Hl 
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37R*15l999-0086028 

APPA-ATG 5GCATATGAMGCGATCTTAACCCAT 3*(Ndel site) 

APPA-TAA 5'GGGAATTCATTACAAACTGCACGCCG 3'(EcoR1 stte)Sf ttfl PCRS * S?5tTr3aiO|S 

2. BBSKn NdelH) EcoR1®S pET2ia(+) &t^ofl Homo\dM?U 0I83 BL21(DE3)<* 

£?J«XH «aa»A|ti * tflltfSXH bK>|ej*i a.±§ #t**)b »«. 

J4o|EW| iLfcg S4»g s, DMt S*(mineral block). tfafS. 5Efe Dl«g «S|S. 

g ^S(HI sa&S fS2S *fte 7)<f A)£« 

£& 

£01 
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S7||q*|Jti999-0Q86028 

Information for Seq ID HO: I 
Sequence characteristics: 

a) Length: 1299 base pairs 

b) Type: nucleic acid 

c) Strandedness: single 

d) Topology: linear 

otgaaagc^tcttoatcccaMttat^^ 

gtgtgglgattgtcagtcgtcatggtgtgcgfc^^ 

gccggtaaaactgggUggctgacaccgcgcggtgg^ 

attgctggcgaaaaagggdgcccgcagtctggt^ 

cgccgccgggctggcacctgactgtgcaauac^ 

gcgtttgcxaactggatwcgcgaacgtgacigacgc^cctc^ 

cggcgtttcgcgaadggaacgggtgctuaitttcc^^ 

caggcaitaccatcg^aactcaaggtgagcgc^ 

cctgcaacaagcacagggaatgccggagcxggggtggggaaggatcarc^ 

cgcaattitatugttaca>(*cacgccagagg^^ 

ccaccgcmaacaggcgtatggtgtgacattacccactt^ 

actggagctcaactggacgcttcccggtwgccggataacacgccgccaggtggtgaac^ 

aiaacagccagtggaUcagglttcgctggtcUccagactttacagc^^ 



cgcataccggcgtgcagtttgtaa 
JE&3 



Information for Scq ID NO:2 
Sequence characteristic*: 

a) Length: 432 amino acids ^ j( . 

b) Type: protein '\ 

c) Topology: linear 

MKAIUPFWU-IPLTPQSAFAQSEPELKI^VVIVSIWGVRAPTKATQLMQ 

DVTPDAWPTWPVK1XJWLTPRGGELIA.YLGHYQRQRLVADGLLAKKGCPQ 

SGQVAIIADVDERTTUCTGEAFAAGLAPDCAITVHTQADTSSPDPLFNPUCTG 

VCQLDNANVTDAILSRAG<!^1 ADFTGHRQTAFRE1XRVLNFPQSN LCLKREK 

QDESCSLTQALPSELKVSADNVSLTGAVSLASMLTE1FLLQQAQGMPEPGW 

GRni>SHQ WhTnXSlJIN AQFYLLQRTPEVARSRATPLLDLIKTALTP KPPQK 

QAYGVTLmVUTACHDTOUVNLGGA 

WRRLSDNSQWIQVSLVPQTLQQMRDKTPLS^ 

GMCSLAGFTQ1VNEAR1PACSL 
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£&4 



g7H5*W 1999-0086028 




£&5 



12 3 4 5 6 

_ -*200 

mm -*116.25 
•» --J97.4 

'i. -*66.2 

phytase»~j|^p<~v~ -42.7 




Total cell extract (cells were disrupted with French press). 

Periplasmic extract (cells were treated with tysozyme at 1 mg/ml). 

After DEAE-Sepharose CL6B column. 

After Sephadex G-75 column. 

Broad range molecular weight standards (Bio-Rad). 



Lane 1. 
Lane 2. 
Lane 3. 
Lane 4-5. 
Lane 6. 
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g7IW 3^1999-0086028 



£06 



1 2 3 




phytase 



21.5 

Lane 1. Broad range molecular weight standards (Bio-Rad). 
Lane 2. Total eel! extract (cells were disrupted with French press). 
Lane 3. Acid precipitation of total ceH extract. 

Z&7 



Pepsin 0 h. 
pH2,5 37° 2 h. 

Pancreatic proteases 0 h. 
pH 7.0 37° 2 h. 




I " 't ' i >> , »»>' » « — 
0 200 400 600 $00 1000 1200 
PifciM) 
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S?IWS^1999-0086028 



£08 
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£&9 




Temperature (C°) 



g7R*Wl999-0086028 
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§7H*»^1999-0b86028 

£&10 



0.0016 - 






0.0014 - 






0.0012 - 






» 0.0010 - 






0.0008 - 






0.0006 - 






0.0004 - 




1 I.LLHIII. IIimLU 




t I i i i 



I I 1 1 

0 12 3 

S 0 



b[0) 2.729 e-4 
b[1] 4.299 e-4 
f 1 0.99 

Km - 0.63 mM. 

Vmax = 2326 jimoles/min/mg 
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